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The High-Voltage Sub-Micron Characteristics and Applications 
CMOS Technology Challenge of Gyrodevices 
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rhe full title of tlje presentation for the May 18 creasing the maximum operating voltage, from 
neetiug of the Solid State Circuits Society is 3.3V to 50V is by extending the vertical length Monica Banks, Com 

The High-Voltage Sub-Micron CMOS Technol- and doping concentration of the n-well at the lcms * formerly Va 

3gy Challenge -or- Pushing the Maximum Op- drain region of a MOS.transistor. Specifically, a speaker for the May 

^rating Voltage Limits of a Sub-micron CMOS high voltage NMOS transistor can be realized East Bay Nuclear & 

• ^ i 

rechnology: theChallenges Fac$d by the Desigrf when the heavily doped nplus drain is surrounded Plasma Sciences 
Engineer, Process Xechcologist, an<J Semicoa-' „ by an nminus dram extension. A similar approach Society. Her topic is 
factor Foundry.” Navraj S. Nan<Jj^i of Austria is used for low voltage CMOS in LDD devices gyrodevices. . 
Mijao SystcmeJnteroationalJncas the speaker.. • and a comparison of these technologies will be * Gyrodevices are 
With StandardCMQS iechnolOgi.es, device si?e, Biadcr^-. ' J V * ‘ % currently being de¬ 

shrinks requirercduction in supplyVoltages. Yet/ .. The drain extension increases the avalanche veloped for variety 
a wide range of usfcfui'devices are required to * brtUkdpwn^oUageofthfe drain junction because °* a PPlic al i°ns 
work with voltages up to 50V. Thesfe applfca- the depiction region is allowed to penetrate the where high power 
Irons include power management, liquidcrystal •, channel extended drain well. The dram exten- lc y c l* required 
display (LCD) drivers, automotive electronics, sion reduces the channel elcctnc field, byincreas- . j?li9 1 ^ iae * er waVe 

► a. m* 

motion control (brushless DC motor controllers) ing the channel resistance* thereby'increasing the frequencies, 
and micro electro-mechanical (MEM'sJJC's-— -drairiTo source breakdown voltage. * * Gyrodevices, also 

, The problems faqpd.in this quest and process- * The extended drait^well has a number of ef- ^w as cyclotron 
•anthlbsign techniquesihat can be used to achieve fccts on the NMOS transistor. Firstly, the lateral resonance masers 
the se capa bi lities will be t he subject o f the pre- , series resistance reduces the transconductancc or gyrotrons. lake 

Secondly, there is an increase, in the advantage of the cy - 
i(Rdson) and a reduction in the drain clotron resonance 


East Bay Nuclear Sc 
Plasma Sciences 


Monica Banks, Communications and Power Sys¬ 
tems, formerly Varian, will be the featured 


On the contrary, in traditional slow-wave de¬ 
vices, the interaction circuits are designed to re- 


speakcr for the May 17 meeting of the Oakland/ duce the phase velocity of the electromagnetic 


Gyrodevices are 
currently being de¬ 
veloped for variety 
of applications 
where high power 
levels are required 
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•anthtesign techniquesihat can be used to achieve 
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these capabilities will be the subject of the pre- 


Gyrodcviccs, also 
know as cyclotron 
resonance masers 
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or gyrotrons, lake 
advantage of the cy¬ 
clotron resonance 
maser instability to 
transfer ttcjxcrf*?- 
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capacitance. Lxnascrinstability to ft EtjjjfisH J{ 

These breakdown mechanisms arc | transfer /j^nergy--— F 

not only'jiutccjto the dram Trom an electro^ RBHiifiQfc® 

If thefcate of the Cm 6^ transi^toY I beam to an electro- \ . # 

is biased beyond the rated supply, --magnetic wave. In the interaction, an annular 
the oxide will at first degrade by electron beam, composed of mildly relativistic 

hot-carriers, and then break down. | electrons traveling in helical paths, interacts with 

TVpical gate oxides can withstand I the electromagnetic fields of a circuit or cavity 


uifi 


wave to values be¬ 
low the speed of 
light so that syn¬ 
chronism between 

• 

the beam and wave * 

i 

can be maintained. 

% 

The electric field 
strength falls-off 
rapidly with dis¬ 
tance fronrthe cir¬ 
cuit structure. Typi¬ 
cal transverse cir¬ 
cuit dimensions re¬ 
quired to effectively 
slow the phas? ve¬ 
locity of the wave 
arc on the order of 
10% of the free 
space wavelength. 

The small circuit 

si 7 jc *. necessary to 

achieve the interne- 


hot-camcrs, and then break down. 
Typical gate oxides can withstand 
electric fields in the region of IV/ 
nm. This is not the maximum al¬ 
lowable voltage; the maximum is 


liofi ui a slow-wave dc*. ***•'. -• vereiy hminhc 
peak and average power capabilities, pamcolvly 
at millimeter wave frequencies. 

The cyclotron maser interaction has been used 


in the presence of an applied axial magnetic field. / to produce high-power millimeter waves in a 


SCV PES/IAS 


Annual Year-end Dinner 
Chapagne Celebration 


The Santa Clara Valley combined chapter of 
the Industry Applications and Power Engineer¬ 
ing Societies will hold its annual end-of-the- 
year dinner celebration at the beautiful 
Mirassou Champagne Cellars in the hills above 
Lq$ Qatos. 

This year the event will be held Friday, June 
2 and will begin with wine tasting and hors d 
oeuvres at 6:30 p.m. This will be followed by 
a true gourmet dinner at 7:00 prepared and 
served by an outstanding caterer. Dinner by 
Dana. 


nm. This is not the maximum al- One important way in which gyrodevices dif- 
lowable voltage; the maximum is fer from conventional microwave devices, such 
determined by the quality of the as klystrons or helix traveling-wave-tubes, is that 
oxide. Increasing the thickness of the phase velocity of the electromagnetic wave 
the oxide will allow higher gate in a gyrodevice is equal to or greater than the 
voltages but will impact on the speed of light. Devices such as gyrotrons, ex¬ 
speed of the transistor. hibiting this characteristic, are known as “fast- 

»> Continued on wave-devices. 

oaqe 5, column 3 * cyclolroa resonance masers ' synchI0_ 

r 9 9 msm between the electron beam electromagnetic 

_ fields of the circuit is achieved by choosing the 

applied magnetic field such that the cyclotron 
frequency of the electrons is nearly equal to the 

I W% I finpr desired microwave frequency of the device. The 

* ■ benefits of gyrodevices are derived from the 

■ ■ ^ ^ combination of the cyclotron resonance interac- 

II 211 lUll tion and the fast-wave interaction circuit. 

In fast-wave circuits, the electromagnetic field 
The historic Mirassou Champagne Cellars stren g t j 1 can ^ quite high, independent of the 


are located in Los Gatos at the old Novitiate 
Winery site. Those traveling south on High¬ 
way 17, take the East Los Gatos exit and go 
east about two* blocks to the end of the 
Saratoga-Los Gatos Road which is Los Gatos 
Blvd. Turn right on Los Gatos Blvd. Which 
becomes East Main Street and follow it past 
the Los Gatos Civic Center to College Av¬ 
enue which enters on your left at a stop sign. 
Follow College up the hill to the Mirassou site 

(it is signed). ; v ' . . 
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proximity of the-metallic circuit structure. This 
enables the electron beam to be situated in re¬ 
gions of high field, for optimum coupling, with¬ 
out necessarily placing the beam too close to the 

9 

circuit. The interaction mode is selected by the 
magnitude of the applied magnetic field, which 
determines the electron cyclotron frequency, and 
the placement of the electron beam. If one makes 
use of a high-order waveguide or cavity mode, 
the transverse dimensions of the interaction struc¬ 
ture can be several times the free-spacc wave¬ 
length. 
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both oscillator and amplifier configurations. 
Gyrotron oscillators, developed primarily for 
fusion applications, have achieved power levels 
near 1 MW for pulse durations in excess of 1 
second at frequencies above 100 GHz. Gyrotron 
amplifiers are being developed for applications 
requiring phase coherence and instantaneous 
bandwidth, such as linear accelerators and milli¬ 
meter wave radar. Recent successful demonstra¬ 
tions of gyroklystron amplifiers from X-band to 
W-band suggest the promise of these devices. 

Monica Blank received the BS degree in elec¬ 
trical engineering from the Catholic University 
of America, Washington, D.C. in 1988, and the 
MS and PhD degrees, also in electrical engineer¬ 
ing, in 1991 and 1994, respectively, from the 
Massachusetts Institute of Technology, Cam¬ 
bridge, where her dissertation work involved 
theoretical and experimental studies of quasi- 
optical mode converters for high power gyrotron 
oscillators. 

In 1994 she joined the Vacuum Electronics 
Branch of the Naval Research Laboratory, where 
she was responsible for the design and demon- 
i stralion of high-power millimeter wave vacuum 
1 electronic devices for radar applications. In 1999 
s she joined the gyrotron leant at Communications 

and Power Industries (formerly Varian) where 
she continues her work on high-power millime- 
- ter wave gyrotron amplifiers and oscillators. 
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IEEE Grid Is (he monthly 'newspaper of trife San Francisco Bay Area Council ol Ihe Institute ol 
Electrical and Electronics Engineers. Inc^s a medium lor both news and opinion, ihe editorial 
objectives ol IEEE Grid are to inform readers in a timely and objective manner ol newsworthy 
IEEE activities taking place in and around Ihe Bay Area, to publish Ihe official calendar of events, 
to report on IEEE activities on a national and international scope; and to serve as a torum lor 
comment on areas of concern to Ihe engineering community by publishing contributed articles, 
invited editorials and letters to the editor 

IEEE Grid (ISSN 00189189) is published monthly except July and August by the Institute ol 
Electrical & Electronics Engineers. Inc Headquarters 3 Park Avenue, 17th Floor. New York, NY 
10016-5997 Subscription is $1 00 per year (included in annual dues) for each member of the 
San Francisco Bay Area Council Periodicals postage paid at New York, NY and at additional 
mailing offices Postmaster send address changes to IEEE Grid c/o IEEE Operations, Member 
Services.OepL. 445 Hoes Lane. P0 Box 1331, Piscataway, NJ 08855-1331. 
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Harry Gill to Receive 


IBM Corporate Award 



Dr. Harry Gill will re¬ 
ceive the IBM Corporate 
Award for the “Develop¬ 
ment of the GMR head 
for the computer Hard 
Drive." Dr. Gill led the 
development of the GMR 


head and its integration into the hard drive with 
the collaboration of several IBM divisions in¬ 
volving research, development, and manufac¬ 
turing. 

In 1997, IBM was the first company to an¬ 
nounce disk drive products utilizing Giant 
Magnetoresistive (GMR) heads. Among Dr. 
Gill’s many contributions to MR and GMR 
heads, he led the work demonstrating the high 
thermal and magnetic stability of the Antipar¬ 
allel Pinned (AP-Pinned, also known as Syn¬ 
thetic spin valves) GMR heads. He also in¬ 
vented clever schemes to provide magnetic 


bias to the GMR sensor to achieve higher 
magnetic performance and thermal stability. 
These heads arc now receiving worldwide 
acceptance from all head manufacturers and 
disk drive manufacturers. 

Dr. Gill’s work spans several generations of 
MR/GMR heads including the heads used in 
most recent high areal density demonstrations 
and products announced by IBM. His work 
led to use of these heads across all disk file 
programs, including, server, workstation, 
desktop, mobile and IBM OEM programs. 

Dr. Gill holds 58 US Patents on MR/GMR 
heads with 53 other Patents pending. He is an 
IEEE Fellow and internationally known for his 
work in magnetics. He is a regular member of 
the IEEE Magnetics Society AdCom and 
served in the past as chairman of the IEEE 
Santa Clara Valley section and director on the 
IEEE San Francisco Bay Area Council. 


Stanford Summer Course 


Progress in Worldwide 


Telecommunications 


Course EESOR 297 is again offered this sum¬ 
mer to students and graduates of different 
backgrounds (engineering, economics, law, 
business, or other), who are interested in in¬ 
terdisciplinary aspects of worldwide telecom¬ 
munications development. Topics include 
(de)regulation, market driven competition, 
services and networks, subscriber access, tech¬ 
nology and standardization, international and 
regional telecommunications organizations, 
and the needs of developing countries. 


Weekly evening classes arc conducted with 
the participation of prominent guest speakers, 1 
and are televised over the Stanford Instruc¬ 
tional Television Network (SITN). Students 
conduct individual or team case studies and ,* 
make verbal presentations of their term pa¬ 
pers in the concluding session of the course^ 
Units; can be repeated for credit. \ 

URL for additional information: http:// 
scpd.stanford.edu/ce/course_descriptions/ 
98994EESOR297.html 
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Sir Fabio Leite to Visit Bay Area 


Great News for Bay Area 3Gwircless Col¬ 
leagues: The Honorable Sir Fabio Leite, Coun¬ 
selor of IMT-2000 (3Gwireless) of Interna- 

a* 

tional Telecommunications Union (ITU) will 


be in Bay Area from June 14 through 16 to 

address the grand opening of IEEE 3Gwireless 

‘2000 in San Francisco. 

Continued on page II, coL 3 




Your Place or Ours 


On site at your place or off-site at 
one of our classroom facilities—the 
UCSC Extension can deliver the lat¬ 
est in Java training to you or your 
staff. Our high-quality UC-approved 
courses are customized for your 
needs. Taught by working profes¬ 
sionals and current experts, courses 
like these will have a positive impact 
on your company and your team: 


You know that Java is the hottest 
thing in Silicon Valley. So, serve 
some up for your team. It will give 
your company's bottom line the kick 
it needs. 


• Java Programming 

• Java Beans 

• Java GUI 


Call Sandra Clark, Director of 
Corporate Training, in Silicon Valley 
at 408-342-0565, ext. 48; or in Santa 
Cruz and Monterey at 831-427-6637, 
ext. 48. Or e-mail corplink@ucsc- 
extension.edu. 


Security 
Jlal Programming 



ucsc®XTension 

UN IVEHSITY OF CALIFORNIA 
-www.ucsc-extension.edu 
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California High Schools Vie for Technical 
Excellence in Botball Tournament 


Reported by David Fong, IEEE Santa Clara Valley 

K-12 Education Coordinator 

Reference S»n k*c Mcrewy Mack 19.2000 by True** Pfcux 


Hundreds of high school students from Cali¬ 
fornia competed on Saturday March 18 in a 
tournament to see whose robots could score 
the most points by grabbing ping-pongs. This 
was competition designed to involve youth in 
computer technology. The winner of the day's 
event, the team that walked home with the 
three-foot trophy, was San Jose’s Foothill High 
School. 


The Lego-limbed and computer-pro¬ 
grammed creatures didn’t actually play Ping- 
pong. But they did some fascinating tricks. 

“They push, they spin, they grab. I swear, I 
saw some of them dance.” said Eric Stokely, 
a physics teacher from Lincoln High School, 
whose students were among hundreds of oth¬ 
ers who came from around the state to Moun¬ 
tain View to participate in the Botball 2000 


SAN JOSE STATE UNIVERSITY 
ELECTRICAL ENGINEERING DEPARTMENT 

Applications arc invited for tenure-track or temporary faculty positions in analog 
circuit design, mixed-signal design, RF circuit design, VLSI circuits, or semiconduc¬ 
tor devices and technologies. Ranks and compensations arc commensurate with 
experience. Assistant and Associate Professor applicants are preferred in the area of 
telecommunication systems, wireless communications, digital communications, lo¬ 
cal/wide area networks, fiber-electronics, or broadband communications. 

Earned doctorate in Electrical Engineering is required. The position is limited to U.S. 
citizens or permanent residents. Research, consulting and summer employment op¬ 
portunities re available. The university is the oldest and one of the largest in the 
California State University System. It is located in the heart of Silicon Valley, the 
southern end of the San Francisco bay area. 

Resume, names and addresses of three references should be submitted to: 

Dr. Belle Wei, Chair 
Department of Electrical Engineering 
San Jose State University 
San Jose, CA 95192-0084 

San Jose Suic University is an equal opportunity/affirmative action TiltIc DC employer. 

Women and minorities are especially encouraged to apply 




A Botball robpt swings into action 





= Wireless, and High-Speed DigitalTraining 

K. Join a new data of engineersI Over 20,000 satisfied industry professionals profit from our courses. 
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Mountain View, California 


Behavioral Modeling 

May 31-June 2, 2000 

RF and Wireless Made Simple 

June S- 6 . 2000 

RF Compooenl Modeling 

June 5-9, 2000 - —-- 

All Aboul 3G (Third Generation Wireless) 

June 7. 2000 

CDMA: The Physical Interface 

June 12-15. 2000 

RF Test Equipment Operation (Lab) 

June 19, 2000 

RF Testing for the Wireless Age (Lab) 

June 20-22, 2000 7 

Short Range Wireless and Bluetooth 
June 21-23. 2000 


EM Shielding for Wired and 
Wireless Technology 
June 26-29, 2000 

Microwave Materials and 
Fabrication Techniques 
June 29-30. 2000 

Wireless Digital Commonlcatlons 

July 11-14. 2000 

RF and Wireless Made Simple II 

July 17-18. 2000 

High Efficiency Power Amplifiers 

July 19-21, 2000 



DSP Made Simple for Engineers 

July 24-26, 2000 

Applied RF Techniques I 

July 31-August 4, 2000 

Multitone Amplifier Design _ __ 

August 7-8, 2000 

Minimizing Degradation of 
Wireless System Performance 
August 10-11, 2000 

Advanced Wlrclcss&MIcrowave Techniques 

August 14-18, 2000 

RF Test Equipment Operation (Lab) 

August 21, 2000 

RF Testing for the Wireless Age (Lab) 

August 22-24. 2000 “ 

Signal Integrity, High-Speed, and Power 
Distribution Design 

September 25-26, 2000 

RF Circuit Design Using EM Field 
Simulators 
September 26-27, 2000 

Bluetooth: an Introduction 

October 2-3, 2000 

DSP Made Simple for Engineers 

October 4-6, 2000 

RF and Wireless Made Simple 

October 10-11. 2000 

RF and Wireless Made Simple II 
October 12-13. 2000 


New York Metro Area 

High Efficiency Power Amplifiers 
May 15-17, 2000 

Mobile Computing and 
Wireless Data Networks 

May 15-17, 2000 


Applied RF Techniques 1 

May 15-19. 2000 

Frequency Synthesis and PLL Design 

May 18-19, 2000 

Wideband CDMA Communications 

May 18-19. 2000 

RF and Wireless made Simple 

May 22-23, 2000 

RF Wireless System Design Fundamentals 

May 22-24, 2000 

All About 3G (Third Generation Wireless) 

May 24, 2000 


^ ^ ^ ’ll if 

WII be in DALLAS; 
eptember Z000L 


Visit www.bessercourse.com 

for current course outlines. 

We also deliver private anri/or 
customized training at your 
worksitel 

Call 650-949-3300 for details. 


Besser Associates™ 

The Worldwide Leader in RF and Wireless Training 

201 San Antonio Circle, Building E, Suite 280, Mountain View, CA 94040 
tel: 650-949-3300 fax: 650-949-4400 web: httpdAwww.benercouree.com 
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competition. 

“They turn gracefully; they turn jerkily. They 
steal. Just about any verb that has motion in 
it” 

The daylong event was held at the NASA 
Ames Research Center and is a project co¬ 
sponsored by NASA Ames and non-profit 
KISS Institute for Practical Robotics, based 
in Oklahoma. Organizers said the tournament 
was intended to boost students' skills and in¬ 
terest in mathematics, physics and design. 

“We gave the students a bucket of parts,” 
said David Miller, technical director of KISS 
Institute. “And they went off and did their own 
thing for six weeks.” 

Organizers said they wanted to reach out to 
boys and girls — anyone they can get inter¬ 
ested in the engineering and technology fields. 
“This is to get our young people doing tech¬ 
nology.” 

For more information, see http:// 
robotics.nasa.gov/ or contact Terry 
GranUNASA Ames Engineer - 
grant@ptolemy.arc.nasa.gov 


YOUR VOTE 
COUNTS! 

See Election Special on page 10 
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IEEE CALENDAR OF EVENTS FOR MAY 2000 v 


SCV/Commumcations 


Internet Television Beyond Streaming ■ Making TV Interactive and Global 


David Schwartz and Len Kain. Ihc founders of 
ImaginOn will be the speakers for the May 10 
meeting of the Santa Clara Valley Communica¬ 
tions Society. Their presentation will discuss the 
architecture of a broadband Internet television 
system implementation presently being deployed. 

Based on standard hardware and the TCP/IF 
protocol, Internet television is a client-scrvcr soft¬ 
ware package written almost entirely in Java. On 
the server side, Java serv lets provide seamless 
video file to file branching capability for stream¬ 
ing video and automated video content based 
Web searches. 

On the user side, a Java applet enables branch¬ 
ing video for viewer-directed training and enter¬ 
tainment experiences with instant Web references 
or e-commcrce pages. 

Prior to starting ImaginOn, president & CEO 
David Schwartz was vice president of new me¬ 
dia systems and technology at Atari Corporation, 
where he invented GameFtlm technology for 
videogame applications, and served as a princi¬ 
pal designer of the Atari Jaguar CD peripheral. 
Prior to Atari, David headed the software team 
at Tandy Research that developed the first eras¬ 
able CD recordcr/playcr. 

Schwartz started Compusomcs Corporation, 
which went public in 1984, In 1985, 
Compusonics introduced the Compusonics 
W D5PI000, the first consumer digital audio disk 
recorder. The Compusonics Video PC 
MovieMaker, introduced in 1986 demonstrated 
real-time digital video recording and editing on 
a desktop PC. David received a Bachelor of Arts 
in architecture from Carnegie Mellon University, 
after completing a multi-disciplinary program in 
architecture, engineering and computer science. 
He also participated in post-graduate studies at 
Carnegie Mellon in the School of Industrial Ad¬ 
ministration. David has been granted eight U.S. 

- - * 

SCV/PEL 

Verification and Test, 
Demonstrations and 


Discussions 


Some of the top power conversion test and 
measurement products will be previewed and 
demonstrated by application and product spe¬ 
cialists at the May 17 meeting on the Santa 
Clara Valley Power Electronics Society. 

In round table-style open discussions, ex¬ 
perts and users will discuss “best practices,” 
real life examples, and relative merits of vari¬ 
ous techniques and products. Topics will in- 
:lude: accuracy, ease of use, relevance to regu¬ 
lations, cost of owning, measurement tech- 
liques, and shortcomings, among others. 


YOUR VOTE 
COUNTS! 


Patents for his inventions and has published nu¬ 
merous technical papers. 

Lcn Kain was most recently manager of real¬ 
time systems at Compression Labs, Inc. in San 
Jose, where he supervised in all areas of multi- 
media and video communications, including net¬ 
working, communications framing, audio and 
video compression, real-time system design, and 
user interface design. 

Prior to ihis, Lcn was software manager at 
Tclcbit Corporation where he managed devel¬ 
opment of domestic and inlemaiional high speed 
modems and network products. Earlier, Len 
served with David as director of software devel¬ 
opment at Compusonics Corporation. Lcn holds 
a Bachelors Degree in engineering from Slevcns 
Institute of Technology in New Jersey, a Master’s 
Degree in electrical engmeenng from Stanford 
University, and an MBA from the University of 
Phoenix. 
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SCV/MTT 


The IEEE 802.16 Working Group on 
Broadband Wireless Access Standards 


Broadband wireless access (BWA) systems 
ore being developed worldwide to address the 
critical “last-mile" problem in telecommuni¬ 
cations. Several wired alternatives for broad¬ 
band access, including fiber, cable modems, 
and digital subscriber lines, are being de¬ 
ployed. These deployments, however, have 
limitations and often require tedious infra¬ 
structure reconstruction. Broadband wireless 
access is an alternative that may offer quicker 
infrastructure build-out at a lower cost. 

BWA systems are being developed world¬ 
wide in many areas of the spectrum. In many 
cases, large bandwidths, on the order of 1 
GHz, are becoming available, typically at 
millimeter wavelengths. A key issue for the 
success of these systems is standardization, 
which can bring down the cost and thereby 
extend the reach of these networks to lower- 
volume users. 

In November 1998, a BWA Study Group 
was chartered by the IEEE “802" LAN/MAN 
Standards Committee, an exceptionally suc¬ 
cessful standardization body which is the un¬ 
disputed world leader in setting low-level data 
networking standards. The study group effort 
culminated in the creation of the 802.16 
Working Group on Broadband Wireless Ac¬ 
cess, a standing group authorized to develop 
a BWA air interface specification and develop 
a recommended practice on coexistence. Both 
documents are expected in draft form in the 
year2000. 

A new project to investigate standards from 
2-11 GHz was formally approved in March 
2000, and a fourth project considering unli¬ 
censed bands in also under study. 

Roger Marks will address this topic at the 


May 11 mccUng of the Santa Clara Valley Mi¬ 
crowave Theory & Techniques Society. His talk 
provides an overview of BWA capabiliucs along 
with a description of the 802.16 standardization 
effort, including its status and plans. 

In early 1998, Roger B. Marks founded the 
National Wireless Electronics Systems Testbed 
(N-WEST) to develop laboratory facilities for 
and coordinate standards for broadband wire¬ 
less access communications systems. With the 
support of 46 (currently over 80) supporting 
companies, N-WEST proposed a BWA Study 
Group within the IEEE “802" LAN/MAN Stan¬ 
dards Committee. 

This group was chartered by 802 in Novem¬ 
ber 1998, with Marks as chair. In March 1999, 
this group was given standing status as the IEEE 
802.16 Working Group on Broadband Wireless 
Access. Marks was selected by the IEEE Micro- 
wave Theory and Techniques Society (MTT-S) 
to address this topic as a Distinguished Micro- 
wave Lecturer for the years 1999-2001. 

Dr. Marks received his AB in physics in 1980 
from Princeton University and his PhD in ap¬ 
plied physics in 1988 from Yale University. Fol¬ 
lowing a postdoctoral appointment at the Delft 
University of Technology (The Netherlands), he 
has pursued a professional career with U.S. Com¬ 
merce Department’s National Institute of Stan¬ 
dards and Technology (NIST) in Boulder, Colo¬ 
rado. 

The author of over 70 journal and conference 
publications. Dr. Marks investigated the electri¬ 
cal characterization of high-speed microelec¬ 
tronic circuits and MMICs. developing funda¬ 
mental theory and calibration methods includ¬ 
ing the multiline TRL method. For this work, he 
received an IEEE Technical Field Award (the 


Moms E. Leeds Award) in 1995, as well ns 

# % I 1 | 

the 1994 Automated Measurements Tech¬ 
nology Award (from the Automatic RF Tech¬ 
niques Group (ARFTG)) and the U.S. De¬ 
partment of Commerce Silver and Bronze 
Medals. For his standardization work, he 
received a second Silver Medal in 1999. 

A Fellow of the IEEE, Dr. Marks has 
served on numerous program committees 
and in professional societies. He was elected 
to the MTT-S Administrative Committee 
(AdCom) for the period 1999-2001 and he 
has chaired the Standards Coordinating 
Committee since 1996. He has served on the 
Microwave Prize Committee and as a mem¬ 
ber of MTT-11 and MTT-20. He has been 
on the Editorial Review Board of the IEEE 
Transactions on Microwave Theory and 
Techniques since 1990 and served as associ¬ 
ate guest editor of a 1997 special issue. 

Dr. Marks was an active member of the 
ARFTG Executive Committee from 1995- 
1998 as technical chairman, MTT-S coordi¬ 
nator, and Webmaster. Dr. Marks developed 
the IEEE Radio and Wireless Conference 
(RAWCON) and chaired it in 1998 and 1999 
as a follow up to the Wireless Communica¬ 
tions Conference that he developed and 
chaired in 1996 and 1997. He served as vice¬ 
chair of the 1997 IEEE MTT-S International 
Microwave Symposium, organizing the Ple¬ 
nary Session, initiating the student travel 
grant program, and implementing other in¬ 
novations. He also chaired the 49th ARFTG 
Conference in 1997. He has served on the 
Technical Program Commiltce of the Inter¬ 
national Microwave Symposium and several 
other conferences. 
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Bay Area Engineer 


SCV/Magnetics 


Magnetic Magic Sho w 


Fred Jeffers* Iomega Corp., and 1999-2000 
IEEE Distinguished Lecturer, will be the fea¬ 
tured speaker at the May 16 meeting of the 
Santa Clara Valley Magneucs Society. 

Dunng his 33 years of work in magnetics 
and magnetic recording, Fred the magician has 
collected, elaborated upon, and developed a 
number of remarkable magnetic “magic 
tricks’’. They are demonstrations of magnetic 
physics, doing seemingly impossible things. 
Many of the effects demonstrated arc at fust 
completely inexplicable, even to experts. No 
slight of hand is involved. Each tnck is based 
on real physics, and many serve to introduce, 
and "bring to life" important concepts in mag¬ 
netics. 

The goal of this talk is not only to entertain 
and mystify, but also to teach. Unlike all other 
magicians, this “Magnetic Magician’’ will ex¬ 
plain how each trick works and outline the 
basic physics involved. The show is suitable 
for any audience, from the grade school level 
through the most expert. 


The Magician received his BS degree from 
Michigan State University, and his MS and 
PhD degrees from New Mexico State Univer¬ 
sity. He started working in magnetic product 
R&D at the Bell and Howell Research Lab in 
Pasadena in 1967, and was there for seven 
years. He then moved to Spin Physics/Kodak 
(later the Kodak Research Lab) in San Diego 
where he worked in magnetic recording for 
24 years. He is now with Iomega Corpora¬ 
tion, and works in Escondido. 

He has authored or co-authored two dozen 
highly cited papers, mostly in the magnetic 
recording field. Among these arc the first pa¬ 
pers on the important Metal-in-Gap (MIG) 
ferrite recording heads, used in every video 
device now in production, and Soft Adjacent 
Layer (SAL) biased magnetoresistive heads, 
now used in nearly every computer hard disk 
drive. He has been awarded nearly 60 U.S. 
patents. 

Please see the calendar of events for meet¬ 
ing and reservations information. 


CMOS Technology Challenge 


from page / 


All these effects, where the design engineer has 
to irade off performance for chip urea or cost 
when realizing the integrated circuits, will be 
discussed. 

Also, important to the successful integration 
of high voltage CMOS circuits, is the device 
modeling in SPICE, the inclusion of parasitic 
diodes and parasitic capacitances. The parasitic 
models include diodes to the substrate and the 
drain or source well diodes and they facilitate 
the simulation of substrate leakage currents. A 
good model must have the default parameters, 
the well area and penmetcr, for the parasitic de¬ 
vices scalable by the device dimensions. Generic 
models for these devices will be presented. 

All devices have safe operating areas and the 
design engineer must carefully check the oper¬ 
ating areas during design and simulation. A pro¬ 
posal will be made of a safe operating area check 
program. The presentation will conclude with a 
discussion on layout precautions against para¬ 
sitic effects: latch-up and ESD. 

Navraj Nandra has worked as a mixed signal 
1C design engineer for more than ten years. From 
1987 to 1991 he worked as a research engineer 


for Thom EMI’s Central Research Labs, in their 
CAD/VLSI department, where he developed a 
number of micro power CMOS operational am¬ 
plifiers and was involved in power electronics 
for high frequency electronic lighting ballasts. 
In 1991 he joined Philips Semiconductors as se¬ 
nior analogue IC designer and was involved in 
the development of A/D and D/A converters for 
digital audio. 

From 1994 until 1997 he worked for EM- 
Marin in Neuchatel, Switzerland where he de¬ 
veloped designs for RFID. In 1997 he joined 
Austria Mikro Systeme International where he 
has been designing in high voltage CMOS, Sili¬ 
con Germanium and BiCMOS technologies. 

He has authored papers in A/D converter de¬ 
sign and RFID design. In 1996 he was awarded 
the best poster for “A ContactlessRead/Writc 
Transponder using Low Power EEPROM tech¬ 
nology’’ at ESSCIRC in Neuchatel. He has a 
Master of Science degree in microelectronic sys¬ 
tems design from Brunei University and a post¬ 
graduate diploma in process technology from 
Middlesex Polytechnic, both in the UK. 

See the calendar of events for details. 
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The Semiconductor Industry: 
Driver of The Information Age 

A presentation by Dr. Sass Somekh 


The semiconductor industry has experienced phenomenal growth over 
its short history. Integrated circuits have changed the way we work, 
play, and live, providing the foundation of what is now called The 
Information Age."Technology innovation has allowed better semicon¬ 
ductor devices at lower cost. For example, memory chips have expe¬ 
rienced a thousand-fold increase in density in fifteen years while it’s 
per bit cost has declined an average 33% each year. No other industry 
has provided such dramatic benefit at reasonable economical cost to 
users in so short a time. 

Advancements in chip performance are enabled by a combination 
of two primary forces: innovation in chip design and innovation in 
manufacturing technology. To continue extraordinary semiconductor 
growth into the twenty-first century, the semiconductor industry must 
overcome significant hurdles over the next few years. New materials, 
manufacturing techniques, and integrated approaches to fab man¬ 
agement must be developed if we are to sustain the engine of growth 


for the global Information Age. 

Dr. Sass Somekh. as a member of the Office of the President at 
Applied Materials, has responsibility for the company’s products, 
product road maps, product positioning and the overall techno¬ 
logical capabilities. He received his B.S. in physics in 1969 from 
Tel Aviv University and his Ph.D. degree in electrical engineering in 
1973 from the California Institute of Technology. 

In 1988, he received the SEMMY Award, presented by Semicon¬ 
ductor Equipment and Materials International for outstanding ac¬ 
complishments in establishing plasma etch as a production tech¬ 
nology. In 1993, he was recognized as a co-developer of the Preci¬ 
sion 5000 system at its induction as the first semiconductor manu¬ 
facturing system, to be placed in the permanent collection of the 
Smithsonian Institution in Washington, D C. In 1994, Dr. Somekh 
received the SEMI Lifetime Achievement Award for his contribu¬ 
tion to the semiconductor equipment industry. 


Registration 

(no later than June 9) 

$35 per person 

S10 discount for IEEE Section. Chapter and Student Officers 

Make check payable to IEEE SCV Section 

Send with form to: .___• 


Marilyn Turner 
IEEE 

540 University Avenue 
Suite 150 

Palo Alto, CA 94301 
Phone 650-327-6622 
Fax: 650-321-9692 
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SCV/EDS 

Flash Memory 
Technology Evolution - 
The Next Ten Years 

The Market for Flash Memory has been explod¬ 
ing over ihc pasl several yenre, driven by rapid 
growth in the cellular phone market and the 

emergence of new digital storage devices such 
as cameras and music players. On Tuesday, May 
16. the Santa Clara Valley Electron Devices So¬ 
ciety will host a talk on Rash Technology by Greg 
Atwood of Intel Corporation. His talk will ad¬ 
dress the challenges and directions for Flash 
Memory silicon technology to serve the rapid 
density growth and performance needs of these 
markets. 

Greg Atwood is a Fellow in Intel’s Technol¬ 
ogy and Manufacturing group. He is responsible 
for the definition of silicon technologies for flash, 
networking, and wireless business. He was a 
member of the first Intel flash development pro¬ 
gram and has been a key contributor to the six 
generations of flash technology that Intel has put 
into production. Greg was responsible for the 
first Intel StralaRash™, two bit per cell devel¬ 
opment program. He has been at Intel for 21 
years since graduating from Purdue University 
with an MS in physics in 1979. 

SCV/CPMT 

Thru-Silicon Vias for 
Wafer Level Packaging. 

Since its inception in 1959, the integrated cir¬ 
cuit has evolved into an extremely complex 
wiring technology on semiconductor sub¬ 
strates. As a consequence of the dramatic in¬ 
crease in switching speed of active devices, 
interconnection propagation delays have be¬ 
come the major obstacle to higher operational 
speed. 

Although billions of connections can be si¬ 
multaneously made in one photolithographic 
step, all interconnections must reside in the 

»> Continued on page 8, column 1 
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Consultants Network 


Consultant’s 


Business 


Seminar 


This one day educational event will be held 
Saturday May 13, and consists of many short 
sessions about independent contracting and 
consulting. There are two concurrent tracks 
in the morning, and one combined track in the 
afternoon. 

Morning Sessions —Novice Track for Con¬ 
sultant-Contractors 

9:00 am Session #1-A.) What 1 learned in 
my First Two Years - Panel of Two-Year-Old 
Independent Contractors Sharing It Alt, In¬ 
cluding Consulting Rate Surveys. 

10:00 am Session #2-A.) MARKETING: 

Best Use of Contract Broker-Agencies, and 

Finding Job-Leads via the Internet. The life- 

cycle value of a new satisfied cUent is very 

high. How to get that warm sales lead, effi¬ 
ciently. 

11:00 am. Session #3-A.) SALES: ScUing 
Without Selling. Leam the power of Relation¬ 
ship Selling, (and avoid the traps of traditional 
sales techniques). Your style of selling your 

services can be your natural self with just a 
few refinements. 

Morning Sessions —Advanced Track Tor 
Independent Consultants 

9:00 am Session #1-B.) BREAKING 
THROUGH THE $ QUARTER MILLION 
BARRIER. Panel of Consultants Tell How 
They Do It. Learn how they converted their 
pracuce to High Value Consulting, and find 
out what they do to keep it Valued Highly, 

10:00 am Session «-B.) CONSULTING 
CONTRACTS & How to Negotiate Them. 
Attorney explains what you want to see in a 
consultant's contract, and how to get it there. 

11:00 am. Session *3-B.) SALES: Efficient 
Methods of Selling Hear the secrets of rapid 
qualifying of sales leads into profitable busi¬ 
ness contracts. Process referrals fast, wasting 
no one s lime, especially your own. 

Noon, Session 4.) Lunchtime Speakers. 
Keynote Parade of Vendors sharing Time Sav¬ 
ing Ideas and Products for Consultants. 

2:00 pm. Session 5.) Combined Track - 
IRS & EDD: Answers to the Burning Ques¬ 
tions! Can you be converted to an Employee 
against your will and against your Client’s will? 
Ask the IRS agent, and the Employment De¬ 
velopment Department Agent yourself. Q & 
A. 

3:00 pm. Session 6.) INTERNET INTE¬ 
GRATION INTO YOUR CONSULTING 
PRACTICE & AUTOMATING YOUR 
BUSINESS CHORES: Panel of Experts Share 
Their Tools. Automation, the Internet, and 
other time saving business improvements for 
your consulting practice. 

4:00pm, No Host Bar & Networking op- 
portunity. 

The Seminar fee includes Lunch and Key¬ 
note Parade of Speakers. For more details, 
check it out at the www.ieee-sv-consult.oig 
Web site, or the www.patca.org Web site. 
Remember, this May 13 Saturday seminar has 
an early bird discount reservation deadline of 
Monday, May 8. 

See the calendar for details. 
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SATURDAY MAY 6 

SF Power Engineering Society 

Subject' On* Day Short Court*: Power Quality 

Speaker Various 

Time: 7:30 a.m. to 5:00 p.m. 

Place: San Francisco State University 
RSVP: Chase Sun. 415 973-2233 


TUESDAY MAY 9 

SCV Electromagnetic Compatibility Society 
Subject Radiation Irom Edge Effects in Printed Circuit Boards 
Speakers: Dr. Zorica Pantic-Tanner (San Francisco State University) 
and Franz Gisin (Nortel Networks) 

Time: 7:30 p.m. 

Place: Silicon Graphics Cafd Iris, Building 5.2025 Stierlln Court, 
Mountain View 
RSVP: Not required 
Article: Page 7 


RSVP: 

Article: 


WEDNESDAY MAY 10 

SCV/Commumcations 

Subject Internet Television Beyond Streaming - Miking TV 
Interactive and Global 
Speaker. David Schwartz (ImaginOn) 

Time: Networking and pizza at 6:30 p.m., speaker at 7:00 

Place: National Semiconductor Credit Union Building 955 Kifer Road 

Sunnyvale 

RSVP: pj H a available for those who RSVP to ieee_comgpdt.com 
Article: Page 4 


RSVP: 

Article; 


WEDNESDAY MAY 10 

SCV Components, Packaging & Manufacturing Technology 
Subject Thru-Silicon Vias for Wafer Level Packaging 
Speaker: John Reche (Tru-Si Technology) 

Time: Dinner at 6:30 p.m.. presentation at 7:30 

Place: Embassy Suites. 2885 Lakeside Drive, Santa Clara 
Cost Si 5 if reserved by May 7, $20 after that 

RSVP: 1-800 686-9366 or email to cpmt-ttanergmindspring.com 
Web. www.cpmtorg/scv 
Article: Page 5 


THURSDAY MAY 11 

SCV Microwave Theory & Techniques Society 
Subject The IEEE 802.16 Working Group on Broadband 
Wi rales* Access Standards 

(Na,i ° nal lnSti,U,e ° f SUndardsand Technology) 
nme. bocal at 6.00 p.m., presentation at 7:00 

National Semiconductor Auditorium, Bldg. 41 on Kifer Rd 

RSVP: SST Ll ™ Sm ^‘ 

Article: Page 4 


WEDNESDAY MAY 17 

0EB Nuclear & Plasma Sciences Society 

SnS; M araC, r, i “ and Applic * ,ions 01 Gyrodavices 

Time: 7:30 p . m . there wj| , be a tour ^ ^ prasen(ation 

Communications and Power Industries (CPI). Bldg 2 
1 811 Hansen Way, Palo Alto ' 

j RSVP: Not required 
We rj www.sinus.com/-banchero/ieee/ 

Article: Page 1 


Time: 

Place: 


RSVP: 

Web: 

Article: 


WEDNESDAY MAY 17 

SCV Power Electronics Society 

Subject Verification and Test Demonstration, & Discussions 
Speaker Application and product specialists 

Time: Social at 6:30 p.m (pizza and sodas will be served) 

presentation at 7:00 

' Place: Nortel, Budding SCI, 4401 Great America Pkwy (at comer of 
M.ssi°n College Dr.), Santa Clara. The corner building is SCI 

RSVP: Nouequired Caldorn,a ^ ephyf ro °m 1 just off the lobby ' 
Artcie: “° COrn/SCVPe ' S ,0f Chan9K 3nd addi,i0nal in,or "’«K>n 


RSVP: 

Web: 

Article: 


THURSDAY MAY 18. 

0EB Industry Applications Society 

Subject Options for Life Extension and/or Upgrade of Low and 
Medium Voltage Switchgear 

Spea<er. Keith Gray (Pacific Breaker Systems) 

Time: No-host social at 5:30 p.m., presentation at 6:15. dinner at 7*15 

presentation continued at 8 : 00 . * M5 ' 

Pla “‘ bM Cn l I e rom r ( ReS, K Uran o Th0 Gafd0n Roorn ' 2090 D«mond 
for directions^ " “ ^ Hi ‘ ,0n H0,8,, ■ 925 ' 9 ^-4930 

Cost $20 for members. $24 for non-members, and $12 for 

unemployed members, students with valid school ID or youna 

RSVP- ST 8 ?*. Wh ° 9n,duat0d within to* las > 5 years ' 9 

RSVP. Gregg 8 oltz 925 210-2571 by May 16 

Article: Page 7 


Cost 


RSVP: 

Article: 


THURSDAY MAY IB 

0EB Communications Society 

S£* .. . *— - App.intiona 

Place: 


RSVP: 


Article: 


7:00 p.m. * nD applications 

SEES? Ro " ■"* 
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SATURDAY MAY 13 

IEEE Consultants Network of Silicon Valley 
Subject: One Day of Short Sessions - Consultant's Business Seminar 
Spoaker: Many, including Web Marketing and Sales professionals, 
Lawyers,Panols of Sonior Consultants, Contract Brokers 
Time: Registration at 8:00 a.m., presentations from 8:30 a.m. to 

4:00 p.m., including lunch. 

Place: Sheraton Hotel, 1100 N. Mathilda, Sunnyvale (408 745-6000) 
Fees: Members SI 60, non-members SI 95, student members $ 95 . 

Early bird discount of S20 for reservations on or before May 8 
RSVP: 650 903-0399 
Web: www.ieee-sv-consult.org 

Article: Page 6 


Place: 

Fees: 


RSVP: 

Web: 

Article: 


TUESDAY MAY 16 

SCV Electron Devices Society 

Subject: Rash Memory Technology Evolution - The Next Ten Years 
Speaker: Greg Atwood (Intel Corporation) 


Time: 

Place: 


RSVP: 

Article: 


6:30 p.m. 

National Semiconductor Credit Union. Bldg. 31, 955 Kifer 
Road, Sunnyvale 
Not Required 
Page 5 


TUESDAY MAY 16 

SCV Magnetics Society 
Subject Magnetic Magic Show 
Speaker: Fred Jeffers (Iomega Corp.) 1999-2000 IEEE 
Distinguished Lecturer 

Time: Cookies and conversation at 7:30 p.m., presentation at 8:00 

Place: Lockheed Research & Development Division, Building 202, 

Auditorium. 3251 Hanover St, Palo Alto 
RSVP: Not required 
Article: Page 5 


RSVP: 

Article: 


WEDNESDAY MAY 17 

SCV Engineering in Medicine & Biology Society 

Subject: The Future Role of Tetemanipulator* and Tefarobotfcs in 
Surgical Procedures 

Speaker Frederic H Moll. MD (Intuitive Surgical. Inc.) 
nme: Dinner at 6:00 p.m., presentation at 7:15 

Place: Dinner in the Stanford Hospital Cafeteria, presentation in 
Room Ml 14 of the Stanford Medical School 
RSVP: Not required 
Article: Page 12 




THURSDAY 

SCV Solid State Circuits Socioty 

Subject High Voltage Sub-micron CMOS Technology ChillenoM 

C* SEES **. 


Time: 

Place: 


RSVP: 


Web: 

Article: 


- - •luernauonal nc i 

Refreshments at 6:30 p.m., presentation at 7:00 

SaJ j n o C s 0 e DeSifln SyStGmS ’ B,d9 ' 5 ‘ Ca(el8ria ‘ 2655 See, y Avg - 
408 894-2646 (leave a messagel or by email to 

' F ° r ° mail remi " dar suberibe to 

ssc-chpt-scv@ma|ordomo.ieee.org 
www.ewh.ieee.org/r 6 /scv/scv ssc.html 

Page 1 


THURSDAY MAY 18 

SCV Signal Processing Society 

SIT S' 9 "* 1 Processing for Internet Video Streaming 

Speaker Dr. Jian Lu (EnjoyWeb.com. Inc.) 8 

Time: 7:00 p.m.. refreshments provided 

5: ESS*—* 9SS M. SHHIW 

Article: Page g 


TUESDAY MAY 23 

SF Industry Applications Society 

Subject Hybrid Lighting - Illuminating our Future 

cost 8 ' SlSri Pi8r 2 - San Francisc “ 

K: 


Place: 

Cost: 

RSVP: 

Article: 


TUESDAY MAY 23 

SCV Lasers and Electro Optics Society 
Subject: Micro-Opto-EIcctro Mark. - 
D,. Min, 1 |K " ■'“ l 

limn- n.nn,. 


Time: 

Place: 


RSVP: 


Article: 


Dinner at 6:00 p.m., lecture at 8 00 

^ caroni Gril1 - 110 Ranch Driv °* 
1621 Barber, nc \ s *°PP m 9 ««»r. lecture at LSI Li 

(dinner! La , n 0 ’ Ml, P ltas “ °nter the north lobby, 

IkT u i manda BowWI1 * 408-428-5478 or 
abowhill@cadence.com 

Page 9 
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TUESDAY MAY 23 

SCV/HMC Product Safety Technical Committee 

Sublet Harmonization with and Utilization of IEC Standards 

Speaker Kent Jones PE (Underwriters Laboratories Inc.) 

Time: Dinner at 5:30 p.m., presentation at 7:10 

Place: Dinner at Santa Clara El Torito’s, 2950 Lakeside Drive 

(408 727 4426), presentation at Applied Materials, 3135 Kifer 
Rd.. Bldg. 27, Santa Clara (Between Lawrence Exprwy and 
Bowers). 

RSVP: (for Dinner only): iulialuke@aol.com or 408 919 3762 
Article: Page 7 


WEDNESDAY MAY 24 

scv Industry Applications & Power Engineering Societies 
Sub|ect Automated Power Exchange 
Speaker Mike Heinrich and Edward Cazalet (APX) 

Time: 7:00 p.m. 

Place: Oak Room, Bldg. 48. Hewlett-Packard. 19447 Pruneridoe 
Cupertino 

RSVP: Not required 
Article: Page 12 
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FRIDAY JUNE 2 

SCV Power Engineering and Industry Applications Socioty 
Subject Annual Year-and Dinnar Celebration 


Time: 

Place: 

Cost 

RSVP: 

Article: 


Wino tasting at 6:30 p.m. dinner at 7:30 

Mirassou Champagne Cellars, 300 Colloge Avenue, Los Gatos 

S32 each For IEEE member and one guest, $42 each for 

additional guests or non-members 

(by May 311 Rich Celio, 408 342-0790 or 

rcelio@apt4power.com 

Pagel 


WEDNESDAY MAY 31 

SCV Engineering Management Society 

Subject (Management Forum) Creating Performance Excellence 
TTirough Project Management 
Speaker. Phil Bristol (Bristol & Associates. Inc) 

Subject (Dinner Presentation) A New Model for IT Effectiveness 
Speaker: Scot Klimke (Network Appliance, Inc) 


WEDNESDAY JUNE14 

Santa Clara Valley Section 

Subject Year End Banquet - The Semiconductor Industry: Driver of 
The Information Age 

Speaker Dr. Sass Somekh (Applied Materials) 

Time: Reception at 6:00 p.m., dinner at 6:30, program at 7:30 

Place: Santa Clara Marriott, 2700 Mission College Boulevard (near the 

intersection of 101 and Great America Parkway) 

Cost $35 per person - $10 discount for IEEE Section, Chapter and 
Student Officers 

RSVP: Council Office, 650 327-6622 or ma.tumer@ieee.org 
Article: See the ad with registration form on page 5 


Time: 


Place: 


Cost 


RSVP: 

Article: 


Registration beginning at 5:30 p.m., Management Forum at 
5:45, dinner at 7.00, speaker at 7:45, adjourn at 9:00 
Wyndham Garden Hotel. 1300 Chesapeake Terrace, Sunnyvale 
near Lawrence Expressway (Caribbean) at Hwy 237 
With reservations on/before May 26 $15 (IEEE members), $20 
(non-members), $5 (Student IEEE members); $5 surcharge 
thereafter. (Cash or check at the door) 
www.ieee-scv-ems.org - Rich Hendrickson at 408 933-4469 for 
more information 
Page 10 
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SCV/EMC 


Radiation from Edge Effects in Printed Circuit Boards 


Propagating electromagnetic fields are generated 
whenever charge is accelerated. The polarization, 
direction, and mode of these fields are dependent 
on the structure that contains the accelerated 
charge. In pnnted circuit boards (PCBs), they in¬ 
clude radiation from unwanted parasitic modes 
associated with Ian genual (planar) structures such 
as traces routed on outside layers (microstrip), and 
traces routed between ground and power planes 
(striplines). 

Structures normal to the ground and power 
planes such as vias also generate surface waves in 
the dielectric strata directly adjacent to the out¬ 
side ground/powcrplanes, and radial TEM waves 
between internal ground and power planes. As 
these fields propagate outward, they encounter the 
edge of the PCB. The edge presents a boundary 
discontinuity, and a portion of the energy in the 
propagating fields is reflected back into the PCB 
structure, a portion radiates outward from the 
edges of the PCB. and, depending on the angle of 
incidence, a portion also propagates tangentially 
around the edge of the PCB, exciting natural reso¬ 
nant modes within the PCB that also contribute to 
the total radiated energy. 

Using analytical modeling tools such as the Fi¬ 
nite Difference Time Domain (FDTD) method and 
Fast Fourier Transform (FFT) algorithms, one can 
isolate the time and frequency domain components 
each of these various propagating modes have on 
the total radiation from PCB edges, and evaluate 
the effectiveness of such popular edge radiation 
minimization techniques as adding a row of closely 
spaced vias that short together all the ground 
planes within a multi-layer PCB (fences), and 
pulling back the power planes from the edges. 

Dr. Zonca Pantic-Tanner and Franz Gisin will 
discuss this topic at the May 9 meeting of the Santa 
Gara Valley Electromagnetic Compatibility soci¬ 
ety. Their presentation includes a brief theoretical 
analysis of each of the different kinds of propa¬ 
gating modes, the effect the PCB edge has on each 
mode, and how fences and pulled-back power 
planes affect the total radiation efficiency from the 
PCB edge. The presentation also includes several 
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Dr. Zorica Pantec-Tanner 
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time-domain animations that enhance the physical 
understanding of how these propagating modes pro¬ 
duce radiation along PCB edges. 

Dr. Zorica Pantic-Tanner is director of the SFSU 
School of Engineering, and director of the SFSU Cen¬ 
ter for Applied Electromagnetics, a research facility 
that provides resources for theoretical and experimen¬ 
tal studies in applied electromagnetics. She received 
her BS, MS, and PhD degrees in electrical engineer¬ 
ing from the University of Nish in 1975, 1978,and 
1982, respectively. After graduating she became an 
assistant professor and then associate professor in the 
Department of Electronic Engineering at the Univer¬ 


sity of Nish. 

In 1984 sbe was awarded a Fulbright Scholar- 
ihip for postdoctoral research In the area of ap¬ 
plied electromagnetics with the Electromagnetics ^ 

& Communications Lab of the University of Illi¬ 
nois at Uibana-Chaiupaign. In 1989 she joined 
the School of Engineering at San Francisco State 
University. 

Dr. Panuc-'fiumer's research and teaching in¬ 
terests are in the areas of electromagnetic field 
theory, applied electromagnetics, and electromag¬ 
netic compatibility (EMC). She has published 
over 50 conference and journal papers in these 
areas. Dr. Pantic-Tanner is chair of the Santa 
Clara Valley Chapter of the IEEE EMC Society, 
a member of the IEEE EMC Society Education 
Committee, and vice-chair of the IEEE EMC 
Society Technical Committee TC-9 on Compu¬ 
tational Electromagnetics. Under the IEEE EMC 
Society sponsorship, she lias also developed and 
taught several EMC courses. 

Franz Gisin is EMC manager at Nortel Net¬ 
works. He received his BS degree in electrical 
engineering from the University of Idaho in 1972, 
and his MS degree in applied mathematics from 
the University of Santa Clara in 1986. Franz has 
been active in the EMC community for over 25 
years, and has published numerous papers rang¬ 
ing from measurement uncertainties associated 
with 1/R extrapolation on OATS to mechanisms 
of common mode radiation from PCBs with at¬ 
tached cables. 

He is a past EMC Society Distinguished Lecturer 
and a past member of the EMC Society Board of 
Directors. Currently he is steering committee 
chair of the 2004 IEEE International Symposium 
on Electromagnetic Compatibility. He also 
teaches electromagnetics (on a part-time basis) 
at SFSU. 

Please visit our Web site (www.scvemc.org) fre¬ 
quently for details and updates. Also, the annual 
election for secretary will be held prior to ihe pre¬ 
sentations. For nominations, questions or to vol¬ 
unteer, please contact Franz Gisin at 
erac_one @ yahoo.com. 


OEB/IAS 

Options for Life Extension 
and/or Upgrade of Low 
and Medium Voltage 
Switchgear 

The May 18 meeting of the Industry Applica¬ 
tions Society for the Oakland East Bay will 
feature a talk entitled “Options for Life Ex¬ 
tension and/or Upgrade of Low and Medium 
Voltage Switchgear.” The presentation will 
examine the options available to extend the 
life of low and medium voltage (480 to 38,000 
volt) switchgear. It will also examine options 
available to upgrade existing switchgear rat¬ 
ings without removing the existing switchgear 
structure. Definitions of retrofit, retrofill and 
replacement options will be explored, as well 
as the design and proof testing of the options. 
Case studies will be presented of the options 
being discussed. 

The speaker will be Keith Gray, principal 
engineer at Pacific Breaker Systems, located 
in Napa. Keith has been a practicing design 
engineer for 27 years. He graduated with an 
electrical engineering degree from Stafford¬ 
shire College of Technology. Keith designed 
HVAC and medium voltage circuit breakers, 
and has been circuit breaker development 
manager for Brown Bovari, Golden Gate 
Switchboard, and Siemens. Keith is a past 
chairman of the IEEE Switchgear Committee 
and currently vice chairman, standard coordi¬ 
nator. 


SCV/PSTC 


Harmonization with 

and Utilization of IEC 
Standards 




During the past 20 years, several new U.S. 
product safety standards have been written 
which are now more consistent with require¬ 
ments in effect in other countries. Many ben¬ 
efits and some difficulties are associated with 
this development Increased efficiency can be 
realized by designing, manufacturing and 
evaluating products built to meet a single, 
worldwide standard. 

New related requirements and broader per¬ 
spectives in Harmonized Standards can make 
compliance determination and interpretations 
more involved. Worldwide safety certification 
of equipment by a single service provider (such 
as UL) has become reality as a result of devel¬ 
oping standards based on International re¬ 
quirements. 

Kent Jones, PE, will discuss these standards 
at the May 23 meeting of the Santa Clara Val¬ 
ley EMC Product Safety Technical Commit¬ 
tee. The presentation includes examples of 
Harmonized Standards (including UL3111-1) 
and a Bi-National Standard (UL 1950/60950) 
and helpful information pertaining to the use 
of Pan 2 Particular Requirement standards for 
specific types of equipment. 

Kent Jones is a staff engineer, and the pri¬ 
mary designated engineer for test and mea¬ 
suring equipment categories, and a designated 
engineer for laboratory equipment for Under¬ 
writers Laboratories Inc. 
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Bay Area Engineer 


Through Silicon Vias 

front page 5 

some plane. Inevitably, 3-dimcntional intercon¬ 
nection technology must be developed to mini¬ 
mize the signal path. The concept is not new, 
however efficiently forming vias in the semi¬ 
conductor wafers has remained unsatisfactory 
until recently because of fabrication complex¬ 
ity resulting in poor yields. 

Tm-Si Technology has introduced a new 
process, based on atmospheric downstream 
plasma (ADP) which produces a dry chemical 
etching (DCE). When ADP is applied to the 
back of silicon wafers, the rates of silicon re¬ 
moval allow an efficient thinning of the wa¬ 
fers. In this new process, there is no mechani¬ 
cal stress causing breakage of the thin wafers 
or messy chemicals to contend with. 

Taking advantage of its unique ability to 
produce very thin silicon wafers at high yield, 
Tm-Si Technology is developing a 3-dimen- 
sional wafer level packaging technology. ADP 
etching uses a mask to etch vias in the silicon. 
The vias are produced in two self-aligning 
steps by etching the front of the wafer fol¬ 
lowed by deposition of a dielectric and metal¬ 
lization. The back of the wafer is then ADP 
etched. Wafers interconnected through vias 
can be sucked to form a 3-dimcntional net¬ 
work. This work leads to the development of 
3-D wafer level packaging where slacks of dies 
are separated after stacking. 

John Rcche, director of advanced packag¬ 
ing at TYu-Si Technologies in Sunnyvale, will 
discuss this new packaging at the May 10 
meeting of the Santa Clara Valley Compo¬ 
nents, Packaging & Manufacturing Technol¬ 
ogy Society. 

John's responsibilities at Tm-Si include de¬ 
sign and implementation of the novel 3- 
dimenuonai Thru-Silicon wafer interconnect. 
He has recently assembled a thin-film lab in 
order to shorten the development time and 
experiment with materials and services diffi¬ 
cult to procure by subcontract. In addition to 
the Atmospheric Downstream Plasma etching 
equipment, Tru-Si can sputter thin-films, do 
front and back photolithography on 6 and 8" 
wafers and align stacked wafers for bonding. 

John has twenty years experience in build¬ 
ing microwave thin-film modules, magneto- 
optic devices and MCM-D. He has worked in 
large corporations such as Litton and GTE. 
as well as for several start-up companies. John 
has also worked as an independent consultant 
for many years. He founded a Silicon on Sili¬ 
con Multichip modules company in the late 
80's, which pioneered high-speed digital, in¬ 
terconnects. He has published and presented 
over 60 technical papers at technical meetings. 


YOUR VOTE 
COUNTS! 

See Election Special on page !0 


OEB/Communications 


Broadband Wireless Access Technologies and Applications 


There has been tremendous interest recently 
in broadband wireless access systems (BWA), 
scheduled to start services around the year 
2000. This has been the subject of much re¬ 
search and many standardization activities 
throughout the world. ITU-R JRG 8A-9B, 
ETSI-BRAN and IEEE802.16 arc taking the 
initiative to produce proposals of radio trans¬ 
mission technologies (air interface) and ad¬ 
vanced systems prototypes for BWA. 

Dr. Willie W. Lu will present research and 
development updates in this field at the May 
18 meeting of the Oakland/East Bay Commu¬ 
nications society. He will also present an over¬ 
view of the-state-of-the-ait of this BWA wire¬ 
less storm - globally or locally, as well as per¬ 
spectives on future development in order to 
promote future technical activities. 

The talk will include: systems and functional 
requirements; QoS definition and services con¬ 
vergence (IP, ATM, MPEG, STM, etc); me¬ 
dium access control and bandwidth allocation; 
physical layer and various transmission con¬ 


vergence; convergence of wireless access and 
Internet access; standardization progress 
(1EEE802.16, ITU-JRG8A.9B, etc); and a 
case study. 

Dr. Willie W. Lu has extensive research, 
publication, consulting, and industrial experi¬ 
ence in the design and analysis of advanced 
wireless telecommunication systems and net¬ 
works, computer communication systems, lo¬ 
cal, metropolitan, and wide area communica¬ 
tions networks, marketing analysis and plan¬ 
ning. He has profound expertise in the imple¬ 
mentation of software definable base station 
technology, wireless mobile ATM technology, 
third generation mobile communications, 
broadband wireless access, and high-speed 
packet networks as well as IP/ATM network 
interconnections. 

Dr. Lu is also the chair of Wireless Mobile 
ATM Task Force, chair of IEEE CDMA Tech¬ 
nical Forum and chair of IEEE 3gWireIess 
Technical Forum, technical teams of telecom¬ 
munications and wireless communications 


experts who develop and implement the next 
generation wireless multimedia systems. 

Previously, Dr. Lu served as guest scientist 
and post-doctorate staff of the German Na¬ 
tional Research Center for Information Tech¬ 
nology (GMD) in Berlin. His other work has 
involved the design of USA CDMA system at 
Nortel, wireless data network at NTT, and 
multimedia communications for MIMOS of 
Malaysia. 

Dr. Lu is highly accredited and an invited 
technical advisor by major telecom industries 
in the USA and Europe, as well as a senior 
consultant of many telecom authorities in the 
world. Dr. Lu is an IEEE senior member, now 
nominated to IEEE Fellow, and served as gen¬ 
eral chairman of the IEEE wmATM’98, IEEE 
wmATM’99, IEEE Globccom’2000 Broad¬ 
band Wireless, IEEE 3gWirclcss*2000, 
WAS’2000 and IFIP BWAN*2000 confer¬ 
ences; and has organized many other work¬ 
shops and symposia. 

Please see the calendar of events for details. 



IMEC Hands-on Training In Digital Multimedia and Telecom Systems 

System Level Design for Reduced Memory Power and 

System Bus Load 

May 15 - 18, 2000, Marriott Hof I, Sanf Clara, CA 

Join IMEC, a leader in microelectronics R&D, at a hands-on training course for system, algorithm and architecture 
designers. You'll leam a systematic methodology for creating data-dominated applications like real-time digital 
multimedia and telecom systems We’ll show you how to design cost-efficient systems offering increased 
performance while reducing power consumption by as much as one order of magnitude. 

The course will teach you a two-stage methodology, applicable to both custom hardware realizations and 
programmable instruction-set processor mapping: 

^ ,arform " inGe P 0rident stage, rewriting of the high-level specification, supported by dedicated tools 
2) Mapping on a specific platform: optimizing the code for a physical memory organization 

Rie methodology is independent of a specific capture formalism, but uses the familiar C language for practical 
11 kj sira tions. 


Register online at w w%y imec.be/mtc/newpaoe3.htm or fax this form and paymen 
Avenue, Suite 206, San Jose, CA 95129, (T) 408 551 4502. (F) 408.551.4505, (E) 

REGISTRATION FORM - Fee: $3000 


960 Saratoga 


Name:. 


Company. 
Address: _ 


Title: 

Email: 

Tel: 

Fax: 

Citv: 

State: 



Zip:. 


Sharpen Your Competitive Edge 


UC Berkeley Extension offers a wide variety of courses for professional engineers. Our programs help you 
stay current m your field and acquire the technical knowledge you need to advance your career. 


SEMICONDUCTOR 


Polycrystalllna Silicon: Technology 
and Applications 

May 22-23, San Francisco Airport 

Cu- and Al-Basad Interconnect Systems 

June 8-9, San Francisco Airport 


COMMUNICATIONS 


Data Communications: 

From Basics to Broadband 

July 17-19, San Francisco Airport 

Competing Protocols for Voice over IP 

July 22 and 29, Fremont 

IP/ATM Networks: Switching, Routing, 
and Internetworking 

August 2-4, San Francisco 


DESIGN 


Physical Design with Deep 
Submicron Processes 

June 8-9, San Francisco Airport 

Electronic Product Design and 
Retrofit for EMC 

July 13-14, San Francisco 

High-Speed PCB and System Design 

August 28-29, Redwood City 

Simulation Tools and Simulation 
Methods for PCB and System Design 

August 30, Redwood City 



SECURITY 


Enterprise Security 

August 9-11, San Francisco 

Extranet Security 

August 14-16, San Francisco 


Online brochures for these and other 
engineering short courses are at 

www.unex.barkaley.edu/enfl. 

For registration, more information, 
or a free catalog, contact our 
Engineering Department. 

Phone: (510) 642-4151 
E-mail: course3@unx.berkeley.edu 
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Bay Area Engineer 


Signal Processing for 
Internet Video Streaming 


SCV/EMS 


Video streaming is one of the most 
exciting applications on the Internet. 
It has already created a new busi¬ 
ness known as Internet broadcast, 
or Intercast/Webcasl. While video 


doesn’t, and why? 

This talk is expected to be helpful 
to application developers who want 
to learn what signal processing so¬ 
lutions arc available for video 


streaming ,s a commercial success streaming, and to signal processing 
story. ,t remains very much a black researchers and engineers who want 
an owing to its root in proprietary to better understand video stream- 
commercial development. The pur- mg systems and architecture, and 
pose of this talk is to review several their associated constraints on sig- 
iniponant .ssues in Internet v.deo nal processing solutions. 


streaming from a signal processing 
perspective. 


Jian Lu is chief scientist at 
HnjoyWeb.com, a start-up company 


Jtan Lu will discuss this topic at in Silicon Valley specializing m rich 
the May 18 meeting of the Santa med.a content delivery on the 
Clara Valley Signal Processing So- Internet. Pnor to jommg Enjoy Web 
ccty, drawing from his own expen- this year, he was a senior scientist in 
ence in developing one of the major ihc Interactive Media Group at 
commercial med la streaming sys- Apple Computer for four years, 
terns. He will desenbe what he be- where he developed algorithms and 
licves to be the most challenging software for media compression, 
problems in video streaming and streaming, and interactivity for 
evaluate a number of signal process- Apple’s QuickTime He also repre- 
mg solutions that have been pro- sented Apple in the development of 
posed; some of these solutions have the emerging ISO JPEG-2000 and 
already been implemcnled in expert- MPEG-4 standards. 


mental and/or commercial video 
streaming systems. 


Dr. Lu received his PhD from 
Dartmouth College in electrical cn- 


w - 

To make the review useful to both gmecnng in 1993. He has been serv- 
rcscarchcrs and application develop ing as vice chair and program chair 
ers, Dr. Lu will try to clearly iden- for the SCV Chapter of IEEE Sig- 
tify among the proposed solutions nal Processing Society since 1997. 
what works in real world, what Please see (he calendar for details. 

I 
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.SCV/L EOS 

Micro-Opto-Electro- 
Mechanical Systems 


Micromachining, or Micro Electro 
Mechanical Systems (MEMS), tech¬ 
nology has opened up many new 
opportunities for optical and opto¬ 
electronic systems. Movable struc¬ 
tures, microactuators, and micro- 
optical elements can now be 
monolithically integrated on the 
same substrate using batch process¬ 
ing technologies. 

Many new functional devices are 
enabled by MEMS technology. It has 
already produced a large impact in 
several industries, including display 
and telecommunications. For ex¬ 
ample, optical switches with low in¬ 
sertion loss and low crosstalk have 
been reported by several research 
groups. Portable projection display 
with XGA resolution is now com¬ 
mercially available, thanks to MEMS 
technology. MEMS is also the key 
enabling technology for many wavc- 
length-division-mulbplcxcd (WDM) 
components such as add-drop mul¬ 
tiplexers, optical crossconnccls (par¬ 
ticularly those with huge port count), 
tunable laser source, and detectors. 

Prof. MingC. Wu will discuss this 
technology at the May 23 meeting 
of the Santa Clara Valley Lasers and 
Electro Optics Society. In his talk. 


Dr. Wu will review the state of the 
art of optical MEMS technology, 
and desenbe some of his own re¬ 
search work at UCLA. 

Ming C. Wu received his MS and 
PhD degrees in electrical engineer¬ 
ing from UC Berkeley in 1985 and 
1988, respectively. From 1988 to 
1992, he was a member of technical 
staff at AT&T Bell Laboratories in 
Murray Hill. He joined the faculty 
of electrical engineering department 
of UCLA in 1993, and is cunently a 
professor there. 

His current research interests in¬ 
clude micromachined micro-optics 
(Optical MEMS), and high-speed 
optoelectronics. Dr. Wu is the direc¬ 
tor of the ONR MURI Center on RF 
Photonics. He was general co-chair 
of the IEEE LEOS Summer Topical 
Meetings in 1995 (RF Optoelectron¬ 
ics), 1996 and 1998 (Optical 
MEMS), and program committee 
chair of the 1997 MOEMS (Micro 
Opto Electro Mechanical Systems) 
Conference. He received the 
Packard Foundation Fellowship in 
1992, and the GOMAC Meritorious 
Conference Paper Award in 1994. 
He has published over 250 scientific 
papers and holds 8 U.S. patents. 


Management Club Looks at 
Managed-project Culture and the 
Enterprise Value Chain 


The IEEE Engineering Management 
Society’s May 31 meeting will start 
with a before-dinner workshop on 
managed-project techniques for 
project selection and chartering This 
will be followed by open network¬ 
ing and a sit-down dinner. The after 
dinner presentation continues the 
EMS executive presentation senes, 
this month on managing information 
technology activities as a consumer 
of enterpnsc services as well as a 
service provider. 

Management Forum: 

Creating Performance Excellence 
through Project Management 
One of the five essential capabilities 
that accelerate organizational perfor¬ 
mance is selecting and chartering 
projects. Each year, organizations 
must make cntical decisions regard¬ 
ing the selection of projects to ini¬ 
tiate - projects that add the maximum 
value to the company, i.c. the con¬ 
tribution of the project to the orga¬ 
nization on the whole, measured 
against project cost and the nsk. 

Mitigating risks, managing expec¬ 
tations. and producing results begin 
when organizations arc able to cre¬ 
ate project portfolios that align c 
project contributions with the mis¬ 
sion of the business and charter-se¬ 
lected projects for success. Phil 
Bristol, president of Bristol & Asso¬ 
ciates will present the five capabili¬ 
ties, with a workshop focus on 
project selection and chartering ac¬ 
tivities. 

The goal of Faster, Better, 
Cheaper, combined with a dynamic 
marketplace, product complexity, 
and global competition, create inor¬ 
dinate pressures on executive 
management's ability to increase 
earnings per share and return on in¬ 
vestment. A significant source of 
reduced profitability and productiv¬ 
ity is product development and busi¬ 
ness process improvement iniualives 
that do not deliver. Poor perfor¬ 
mance becomes evident when 
projects miss the commitment date, 
significantly exceed a budget, or fail 
to satisfy the customer’s require¬ 
ments. Rather than vaulting to an 
industry leadership position, the or¬ 
ganization enters a tailspin of a 
smaller market share. 

Managing complexity is every 
executive’s mandate. Establishing 
within a company the necessary pro¬ 
cesses to manage complexity effec¬ 
tively becomes the key to organiza¬ 
tional success World-class organi¬ 
zations arc adopting the managed 
project culture as the solution. 

Creating a managed project culture 


increases organizational productivity, 
aligns initiatives to business needs, 
focuses the organization on essential 
actions, sets reasonable expectations, 
and clan Ties accountability for results. 
The four root-causes of project fail¬ 
ures leads to understanding the essen¬ 
tial capabilities an organization needs 
to accelerate performance. 

What process docs your organiza¬ 
tion follow to ensure it is devoting al¬ 
ready scarce resources only to essen¬ 
tial activities? Arc work efforts aligned 
with the strategic direction of the com¬ 
pany? Once selected for implementa¬ 
tion. do project start-up activities in¬ 
crease the opportunity for success? 
This presentation looks at one of Ihc 
five essential capabihues, which accel¬ 
erates organizational performance: 
selecting and chartering projects. 

The forum will be led by Phil Bristol, 
who has over 25 years of project man¬ 
agement, systems management and 
organizational development experi¬ 
ence. Mr. Bristol is highly respected 
for his integrated approaches to solv¬ 
ing complex organizational issues. He 
has ihc unique ability to quickly find 
essential root causes to problems and 
help management set a realistic plan 

of action. He is focused on clicnt-on- 
ented strategic systems planning, busi¬ 
ness process improvement and enter¬ 
prise-wide project management, 
which allow organizations to focus on 
essential activities, create convergent 
team thinking, promote a bias for re¬ 
sults and clarify responsibilities. These 
products are performance proven to 
accelerate organizational excellence. 
Currently, Phil is teaching project man¬ 
agement courses as an adjunct faculty 
member associated with San Jose 
State University. 

Dinner presentation: 

A New Model for IT Effectiveness 
Although businesses now view IT in¬ 
vestments as strategic, the dichotomy 
between the IT and business agendas 
has generally not been solved by tra¬ 
ditional CIO alignment strategies. 
Rather, a new model needs to be 
adopted; this model views IT in the 
context of the enterprise value chain , 
with organizational, procedural, and 
cultural elements that differ from tra¬ 
ditional and ‘90’s genre IT. 

Scot Klimke, CIO and vice president 
of information systems for Network 
Appliance, will present this model in 
general, with particular emphasis on 
implementation techniques. 

According to the annual Gartner 
Group poll of CIOs, IT organizational 
alignment with the business is a pe¬ 
rennial top five priority. However, tra¬ 
ditional IT organizations arc often per¬ 


ceived within ihc business to be out 
of touch willi enterprise goals and, 
even more so, marching to the tunc 
of a different drummer. The de¬ 
mands of the business arc often 
viewed by IT as exactly that - de¬ 
mands. The flexibility necessary to 
run a business, particularly in ihc 
cost-conscious, intcmct-paccd time 
frame of the new millennium, run 
contrary to the predictive, ponder¬ 
ous, and often insular IT organiza¬ 
tion 

Organizing and operating IT 
around a new paradigm modeled on 
Ihc enterpnsc value chain promises 
to return a result more valuable to 
the business. In this scenano, IT be¬ 
comes more of a virtual operation, 
and the traditional business/lT 
chasm is brought into the heart of 
the organization. In die '00 decade, 
the new IT will organize around two 
specific areas: functional centers of 
competency, and the more tradi¬ 
tional operations. Competency cen¬ 
ters reflect the organization of the 
business and arc staffed with busi¬ 
ness specialists who hove some IT 
experience. The model requires the 
development of u protocol to huiultc- 

intra-organization communications. 

Aside from these organizational 
considerations, in the value chain 
model, IT is both a consumer of en¬ 
terprise services as well as a service 
provider. As such, IT must integrate 
not only at the customer end but also 
with the supply chain. IT is then best 
positioned to drive the agenda of the 
business throughout the value chain. 
There arc several techniques that can 
assist IT in performing that function. 
These techniques will be the empha¬ 
sis of the discussion. 

Scot Klimke is the CIO and vice 
president of information systems for 
Network Appliance. He is respon¬ 
sible for the day to day management 
of Network Appliances’ worldwide 
computing infrastructure, business 
process automation and business 
data operations. Mr. Klimke has 
over 13 years of IT management 
experience in the high technology, 
banking, and defense industries. 

Mr. Klimke received an MSEE 
degree from Illinois Institute of 
Technology. He also holds a BSEE 
degree from Southern Illinois Uni¬ 
versity. Prior to Philips. Mr. Klimke 
spent nine years in a series of IS 
management roles for Cirrus Logic, 
most recently as director of informa¬ 
tion technology, responsible for the 
company’s worldwide Web infra¬ 
structure and leading the rollout of 
Cirrus Logic’s SAP operations. 
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It’s time once again to elect the Section Excom officers— only this year it will be a little 
different than in past years. Two of the Sections (Oakland/East Bay and San Francisco) are 
switching over from a fiscal year to a calendar year, and are asking that their current offic¬ 
ers serve out an extended term until December 31.2000 The ballots for those two Sec¬ 
tions simply ask you to vote on that issue. These two Sections will hold another election 
later this year to elect officers for the calendar year starting January 1.2001. The third 


FECIAL ✓ 


Section, Santa Clara Valley is remaining on its fiscal year (July 1.2000 through June 20, 
2001) and asks you to vote on a new slate of officers for that term You will find your ballot 
inside The Gnd. Be sure you select the right one for your Section and please vote The 
ballot is a return reply card and requires no postage. Sorry, you cannot vote by fax or 
email, you must send in the official ballot If your copy of the Gnd does not contain a 
ballot, please call the concil office (650 327-6622) and one will be mailed to you. 


Oakland/East Bay Section 


Vote to extend current term through De¬ 
cember 31. 2( 






Chairman: Danh Lai 

Danh is a senior mem¬ 
ber of the technical 
staff with SBC Technol¬ 
ogy Resources, Inc., in 
Pleasanton. He holds 
a BSEE. MSEE. and 
MBA. and is a Li¬ 
censed Professional Engineer. He is a 
senior member of IEEE. 

Vice Chairman: Klrti Shaw 

'j Kirti Shaw is a prind- 
I pal engineer with 
Tosco Refinery at Avon 
Refinery. He holds 
\ BSEE and MSEE de- 
_J g*ees, and is a Li¬ 
censed Professional 
Engineer (CA). He has served in a num¬ 
ber of positions with the OEB Section. 

Se cr et ar y . Does Same 

Doug Snow, PE is a 
project manager for the 
Major Project Group of 
WESCO Distribution. 
Inc. He has a BSEE 
from UCSD and is a 
Licensed Professional 
Engineer in California and Montana. 

Treasurer Annie Kong 

Annie is an IT project manager for Chev¬ 
ron Information Technology Company. 
During her career she has been involved 
in managing radio microwave, VSAT, net¬ 
working. and distributed computing 
projects. She holds a BSEE from Califor¬ 
nia State Polytechnic University in San 
Luis Obispo. 

PACE: Rosanna Lerma 

^ 1 Rosanna is engineer- 
“ ' mg manager for the 
electrical department at 
Salas O'Brien Engi¬ 
neers in San Jose. Her 
BSEE is from the Uni¬ 
versity of the Pacific. 
She is a member of OEB/IAS and OEB/ 
PES. Her focus with PACE has been pre¬ 
college education activities, and in inte¬ 
grating the engineering societies in the 
Bay Area as vice president of SFBAEC 




San Francisco Section 


SF Section Elects 
Council Directors 

In the San Francisco Section, the Coun¬ 
cil Directors are presently appointed by 
the Executive Committee in accordance 
with the Section bylaws. The San Fran¬ 
cisco Section bylaws have recently been 
changed to comply with IEEE Regional 
Activities Board directives. One of the 
changes in the bylaws is the change from 
an academic year to a calendar year. 
Another change is the election of Coun¬ 
cil Directors instead of appointing them. 
The election of Council Directors will give 
San Francisco Section members more 
direct voice in the selection of Section and 
Council leadership and will enable the 
Section to comply with RAB guidelines 
regarding establishment of a quorum to 
conduct business. 

The ballot included in this month's Gnd 
includes the Council Directors In addition 
to the other positions traditionally up for 
election. The ballot lists all the present 
officers, present PACE Chair, present 
Section Director, and the present Coun¬ 
cil Directors. Your affirmative vote will ex¬ 
tend the present terms of all these posi¬ 
tions by six months to accommodate the 
transition to a calendar year. The posi¬ 
tions will be open for ballot again at the 
end of this year for the 2001 term. We 
need your vote for continuity in Section 
operations. Please vote yes! 

Section Chairman, Gary Fox 


Chairman: Gary Fox 

“( Gary is a systems en- 
^\ | gineer for GE Industrial 

systems. He received 
JL A) his BSEE from Cal Poly 

in San Luis Obispo. 
j| and has been an active 

electncal engineer for 
more than 20 years. He is a Registered 
Professional Engineer. Among his IEEE 
activities he served as chairman of SF/ 
IAS in 1996-1997. 


Vice Chairman: James Lekas 

1* James Lekas is a soft- 

*1 ware developer with 

TRW Financial Ser¬ 
vices and has been 
active in software de¬ 
velopment for some 
20 years. He has been 
active in the IEEE Computer Society. 




Secretary: Ray Halstead 

Ray is an electrical en¬ 
gineer with the City of 
Oakland. He spent 20 
years with PG&E and 
is a Registered Profes¬ 
sional Engineer with a 
BSEE from SJSU and 
an MSEE from SCU He has long been 
active with IEEE IAS on the chapter and 
Region 6 levels. 

Treasurer Julian AJello 

Julian is a supervisor in the Utilities Safety 
Branch of the Public Utilities Commission. 
During his career with the Commission, 
he has been involved with every aspect 
of electnc utility regulation. He holds a 
BSEE from Cal Poly in San Luis Obispo 
and an MBA from Golden Gate Univer¬ 
sity. He is a Registered Professional En¬ 
gineer and a senior member of IEEE. 

PACE: Pauline Tapia 
Council Olreclon George Puffett 
Council Director Charles Snyle 



Here are the nominated candidates for 
the term beginning July 1. 200. The bal¬ 
lot allows you to vote for each candidate 
or there are spaces for write-in candi¬ 
dates. 

Chalrmao: Mahbub Khan 


m 

5 


Mahbub is a senior 
technologist at Applied 
I Materials in Santa 
Clara. He has previ¬ 
ously worked for IBM 
and Seagate. Mahbub 
has a PhD in physics. 
He has been an active member of IEEE 
for 15 years, and has served as the chair¬ 
man of the SCV Magnetics Society. 
Mahbub is currently the SCV Section vice 
chairman. 

Vice Chairman: Jonathan David 

Jonathan is a principle 
engineer for Cadence 
Design Systems’ 
Methodology Services 
Group. He has a BSEE 
from Oregon State and 
an MSEE from the Uni¬ 
versity of Maryland. He served as chair¬ 
man of the SCV/SSC chapter from its 
founding in 1997, and continues to be 
active with them. 



Treasurer Ron Kant 

Ron works for Tera Research in Sunny¬ 
vale. He has a BSEE from the University 
of Michigan, Ann Arbor, and an MSEE 
from Santa Clara University. An active 
IEEE member since his student days, he 
is a member of the SCV/SPS. He currently 
serves as the Section secretary. 

Secretary: Ruflno Olay 

Rufino is a senior 
product marketing en¬ 
gineer at Xilinx, Inc., 
in the DSP Cores 
group. He has a BSEE 
from SJSU and has 
been an active member of IEEE for 7 
years. Rufino has served as chairman of 
the SCV CPMT Society and is currently 
the SCV IEEE representative to the 
SCVEC. 



PACE: Jack Nawrockl 


s 


» 


Jack has been in¬ 
volved In IEEE-USA^/ 

PACE since day one of 
its existence. He has 
served several previ¬ 
ous terms as PACE 
chair of the Section as 
well as all the other elected offices and 
currently is membership chair. He also 
served as PACE chair for Region 6 for 
several years and now as Government 
Activities Chair. 


6ft IN I» 



ui 


i 

o 
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If you know a child 
with muscular dystrophy 
who can benefit from a 
special getaway, tell him 
or her about MDA 
summer camps. 
They're fun and free! 

Musculor Dystrophy Association 
Jerry Lewis, National Chairman 
J-800-572-1717 • www.mdausa.org 
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UG Berkeley Extension 


Short Course Covers 
IP/ATM Netwooks 


By transmitting integrated voice, data and 
video at very high speed, IP/ATM (asynchro¬ 
nous transfer mode) is revolutionizing the tele¬ 
communications infrastructure. A two-day UC 
Berkeley Extension course this summer pro¬ 
vides a comprehensive overview of ATM, IP 
and their internetworking technologies. 

“IP/ATM Networks: Switching, Routing and 
Internetworking*’ will take place Wcd.-Fn., 
Aug. 2-4,9 am-4:30 pm, at the San Francisco 
Downtown Center, 425Market St., in San 
Francisco. To enroll, call 510 641-4111 or 
enroll online at www.unex.berkeley.edu. 

Instructor H. Jonathan Chao, Ph D., is pro¬ 
fessor of electrical engineering at Polytechnic 
University, New York. His areas of research 
include terabit IP switchcs/routcrs, optical 
packet switches and quality of service control 


in IP/ATM networks. 

Topics include B-ISDN transfer protocol, 
switch architecture designs, quality of service 
control, ATM signaling and private node in¬ 
terface protocols, LAN emulation, IP over 
ATM, multiprotocol label switching, differen¬ 
tiated services, resource reservation protocol 
and gigabit switch routers. 

For a detailed brochure call 510 642-4151, 
e-mail coursc@unx.berkeley.edu or see 
www.uncx.berkelcy.edu/cng. Fora free cata¬ 
log listing 1,300 courses offered by UC Ber¬ 
keley Extension this summer in locations 
around the Bay and beyond, call toll-free l- 
888-UC-SMART (888-827-6278) or visit 
Extension's Web site at 
www.uncx.berkclcy.edu. 


Fabio Leite Visit... 

from page 2 

ITU is a United Nalions-spccializcd agency 
in telecommunications and the highest 
telecom authority in the world. 


If you or your company is interested in in¬ 
viting him for furtlicr discussion on 3GwircIcss 
and Beyond (4G), please contact me immedi- 
otcly to arrange the available slot. I can be 
reached by e-mail at vvwlu@iecc.org or phone 
at 408 501-6591 or fax at 408 501-2403, at¬ 
tention: Dr. Willie LU, General Chair of 
3Gwirclcss '2000 



Professional Services 

Marketplace 




Antenna Design & Development from 
Concept to Product*, for all your Wlraltaa 

System*. 

0O«Tootn MMOS/LMOS. WLAN. PCS. OPS 
SeteiLUs etc 

In novaton our busmees 
AnunnfcM Commun,ce*.on. ILC. (406)977-6900 
rfoaenremem com ww* •ntennam.com 



Patent Agent 

Jay Chesavage. PE 
MSEE Stanford 

3833 Middlefleld Road. Palo Alto, CA 94303 
TEL: 650-494-9162 
FAX: 650-494-3835 


“Research Challenges and Industrial 
Opportunities Symposium on” Optical 
Internet: The Next Generation” 


May 16, 2000 
Stanford University 



Hear From Industry And Academic Experts! 


Topics Include: 

Components and Subsystems • Optical Systems for the Core of 
New Enabling Technologies the Internet 

Metropolitan-Area Optical Metro • Applications and Services, 
and Access Networks 


Some of the Issues to be Covered: 


What new developments in 
optical components will have the 
largest impact on the develop¬ 
ment of the Optical Internet? 
What types of next generation 
optical networking systems are 
required to build this new net¬ 
work? 

How should optical technology 
be integrated with IP networks 
and applications? 

• How will the “optical bandwidth" 
be managed and what novel 


scalable applications and 
services will it enable? 

What are the most important 
research challenges in optical 
internetworking to be solved by 
the academic/industrial commu¬ 
nity? 

Which high-value opportunities 
in the optical networking space 
can be identified for the near 
future, and how should they be 
prioritized? 


SNRC 


Registration Fee: $300 

For more information and/or to register, 
please call or fax Brenda Ackerman— 
Fax: 425-955-4639 
Phone: 650-725-6765 


-or see our Web site at http://snrc.stanford.edii/events/symposkjm 


DR. FLOYD M. GARDNER 

Consulling Electronics Engineer 
Phaselock, Communications 
Synchronization, Signal Processing 

1755 University Avenue 
Palo Alto, CA 94301 (650) 328-6855 
Website wwwlmgardner.com 


Mixed-Signal Board-Level 
Design Service 

Silicon Valley Technical Institute, Inc. 

P.O.Box 839. Los Altos. CA 94023 

TEL: 650-565-8083 


Mixed-Signal IC Development 

• From Inception to PnxJocuon Transfer 

• Turnkey. Design Services & Consulting 
• Design Reviews & Trouble Shooting 

Mixel, Inc. 

Excellence in Muni Signal Design 

(408) 274-2736 


PATENT ATTORNEY 

David Ashby of Flehr Hohbach Test« al. 

All aspects of Intellectual Property Law 
Patents. Trademarks. Copyrights. 
Licensing and Litigation 

(650) 494-8700; dashby@flehr.com 
hupi/Awww. flehr.com 


LOW NOISE DESIGN 
Systems, Instruments and Circuit* 

Ultra low tom from DC an<J 0 0001 MM to 100 Mhz 
VWteqe. Cvrnwn. Cha/ga UgM Radaton. RF CCD 
Panooal Compute* Bata Measurement Serve** 

12 yonrs nerving Silicon Vnllmy 
Robert H Hamstra. Jr 

Circuit Solutions 

6125 Prospect Road. San Jose. CA 95129 
408-996-2166 


Embedded Linux • GUI Design 
Internet Appliance Software 

Appliance Technology, LLC 

info@appliancetechnology.com 

www.appliancetechnology.com 


EFIG.com • John Figueroa, P.E. 
Electronic Fast Integration Group 

Rapid Development Engineering, Digital, 
Mixed Signal. MPEG, Internet. EDA, CAD. 
PDM. Process Dev 

johnfigueroa?eflg.com Los Altos 
(408) 739-8002 Fax (408) 739-1462 


Carl Taswell, M.D., Ph.D. 

Specialist in Psychiatry & Engineering 
Confidential Coaching and Counseling for 
Engineers, Managers, and their Families 
Global TeleGenetics Medical Group 

www telegenetics md. 650-566-8500/8306 

Computational Toolsmitha 
www.tooUmitht.com; 650-323-4336/3779 


Mixed Signal Circuits 

NMOS. CMOS and BiCMOS Technologies 
Coniracls from Concept to Layout 
Trouble-shooting and Consulting Services 

San Lin 

Intelligent Micro, Inc. 

920 Saratoga Ave .Suite 215 San Josa.CA95129 
(408)260-2979 




James Long, Ph.D., P.E. 

Analog and RF Consulting Engineer 


• new designs • design reviews 

• troubleshooting ex»stng designs 


(408) 733-8329 www.Analog-RF.com 


Device Drivers • Firmware • NT 

On-Ume delivery for 
tough assignments 
Microsoft • Intel • Mulli-tasking 

Essential Software, Inc. 

800-741-3957 •softwarc@esw.com 


AfnberDot llc w mb design 


Turnkey design with a personal touch 
Controlled access areas 
Easy navigation, engineering approach 

lnf6Qamberdot.com 408-733-3565 

www.amberdot.com 


Visit www.ieee-sv-qonsult.org 
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Bay Area Engineer 


SCV/EMB 


The Future Role of Telemanipulators and 
Telerobotics in Surgical Procedures 


Wfch the recent 


gex» m a 
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Intuitive has shipped more than twenty-five 
systems worldwide and robotic surgery has 
become the standard of care in a number of 
hospitals. 

Surgical lelcmanipulaliofi is becoming a 
powerful new tool in the armamentarium of 
the surgeon and will have a major impact in 
enabling minimally invasive technique across 
surgical specialties. 

Dr. Frederic 11. Moll, a founder of Intuitive 
Surgical will describe this new technology at 
die May 17 meeting of the Santa Clara Valley 
Engineering in Medicine and Biology Society. 

Dr. Mill has served as medical director since 
the cosnpsojy's formation in December of IWJ. 
fntuiiive Surgical is a manufacturer of corn- 
(Uer assisted robotic operating systems for 
mmrmady invasive surgery. 

Prior to Intuitive, Dr Moll was a fotrmkr of 
f Jngro Medsy stems, where he served as medi • 
cal drrecSor from I'/W to IW5, Origin is a 
manufacturer of mtmmaliy invasive surgical 
devices. The company was acrjurred >7 I'll 
f ally m P// 2 , ami is currently a dtvisiori of dm 
Cwadant f>apraaf«on. 

Prior Pi Origru, Dr. M/d I was dw framder of 
PurVaherep^nrrcs, a pioneering company in 
laprmo'rpit surgery. While af 
Podf/herape»yp4, In Mr.fl was die inverifor 
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Hybrid Lighting: Illuminating our Future 
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Automated Power Exchange 


?"/e-a >//i<M./e fee '/B/, '/jer 
a>. #,-*/e*»««aa.a e Pa aVea-ate 

<ee-y/^*/ a-frs/ +*•/'//A*' *4'***+'A Wi. 
Mf'st! f/a //d —O'er >^e>^//S* 

he tv -yu^a /p-eva •:r/Vr*/ —T/e» >B/ X 
dile v»p/ a<*e/e.aia Oe/Veay e/ehnWyjr 
M- '-or r/e areever. —ed e»*' v *‘ ^ P«a ee^vie. 
aVdnftwy. '-"daon**ase/W -aM—ea/ ««d 

a*e yaea W/eoe/ 

/jp/e^ye/y,, aa/aa v-AyWeC-v, v^raty/d 
—T/ee '^eeateae a ha aW*/ **+*>++*< 

Ido** -hew rV^V »uoton .#-y#**vd/at»! ew/e cean 




yweeead sw'ev/n >B/ e/ehanya* orae da 
eea^-ev/ ' Veooeh / P/ Pw '^eead daee */ 

- W//- adv ttftf/ evae a hedd*d >a» da raw 

va>//,n 

fAa t-na* t Mr /♦**/ fodray/ /y y avOran 
Md Pvaey fo/aae/aa Wd/ t/M Meet f/f*y 
fd Pa enddMcrewnyeey V/ fdiPe 

ffe-e/'h /aa yt*~4**4 <4 /P/ nd taw ftn 
homed /-vev rd Pdrnad / V/deT / P/ f f // 
fra '^en av/e-de «nd /*Mf ywH end dm* 

StMiex M-a'/eO' 

p>watae ha r-iteedw fra d^ads 







Message from the President 

The H1-B Guest Worker Legislation 

W/iy to //it? issue “///-// Guest Worker Visa” Important? 
And why is IEEE-USA taking a position on it7 


By Morrill W. Buckloy, Jr. 


hese wc Imjiortuiii imil ctmtrovemiul (|iiosllon» mill ilioy ilosoivo sirnlglii 
answers. In ilils llio llrsl of n tsoricN of Ilil'.li-I/HA l'icslilciir»('ohlliM»=- 

_ on different topics, I will Ity lo miswer llicm for you. 

Pit si. Ilic Mill Is fl tain Jnunlgninl visa flint nllows I'oinlgii wotkers, moslly In liljili- 
tech fichls, fo live arul wi«k in llic I hilled .Suites. Hetiiuse the not mill green mil system 
docs not wofk well, Hie If III Inis IncreHsIligly Itocomo llieeuslosl option lot would he 
permanenl Immlgianls, Vet It lemitlus u lem|Htriiry visa. No, llte III - It Issue Is illlllcnl lit 
several ways. 

First, it directly affects (I N, elect!Icul, eleclroule, mid t'ompltler rnglliema, piogrnilf 
wets, atal many other lilgli lech fields, ('Irmly, huge mimlmis of new win kms In let lull' 
cal fields have an impm I on llmse who me already heie winking III die millie mens, ll Is 
also a concern fot siialenls wla> will Im gradual lug In lids mmkelplm e In Die i inning 
years. Mow could il lm otherwise'/ We musl also ms|iei I the op|anlimllles fur senloi 
englrwars, miranllies, women, mu I die flnam lally dlsmlvmilaged who would like In eu> 
ter <mi pn/fessiou, 

Necoral Urn iraallllims iiiultr wldt li new high levli woikeia are ndmlllml mid nl> 
hrwed to rernalii in (lie I billed males atf« Is llw Inline of inir jnofesslou.iis well ns mil 
riatiraial mmuhiiU .malsocial well Imlug. Mmaiisellielll II Is a non Imiulgimd feiii|M> 
rmy vim, a fa/llr y hasa/| mi ilia III II Ian omes mi endless seiles of ijiiIi k Uses In Hie 
lAitimiwtri jaofffem .a reuawlng /an j/r»/fess|o/i In ihe I /oiled Wlale* Allei nil, (lie I lulled 
meo-s Is a Imel id muulg/mils, ten giiesl winkers 

frrn/dg/ariou has lanafiled ns menrremsly rtmmghoui our Wmory, Pul fhe IlirlvetM* -- 
esperterea vdih g/i*sl worker prog/mus is lhal lliey fail In eveiy i use, huge niiiiilims 
mteref to slay No v/lry ik/«'i we fl* whar's Inoken '/1 lie Fills Island model lot l mini gin 
that waked well 

Tfy IFf’.F. f/NA was /agmd/ed tola lliei meei setvlees me 1 1 ml die |Hilley mm Ini Ilia 
f/ N r/arnfars »/f Hie Wlan lla uandais, vidnnleeis, and ||!|i|( I IhA 
ffraud agree that a patM/ular mallei fwlallar II Is |anshnis, piw ollege adlleHlIiul, ill 
fr/u/ngrari/aiprdayjiswraihibonlaliallofllaM h uaml.ms, we makeilaMbni ||| W 
Ml If it sre h ew isma A*englraer*, we know Ha Iasi solullou is lla one Hal solves all 
rla puMii* v/haf are lla pr/ddeins fla Ml If visa Is sup|aised lo solve'/ 

Far/fdrr/erswardlufdieskilled v/orkerslonriHaglol/alrnmkelpla/e lla III || woik 
er* rlay hire /rverv/falrniugly ward |ari//araid ies/de/e y Ha green emrl mul IIN, 
Mr ter-lr wrakers word iwrr Hnrrgs /I / Hr of Hay rruujaie erpally wlllr foreign farm 
wrake/s,oral///flrof flay r-rarflfwaHy irrrjrrrrve Hair skills lor a life lime r men in Half 
prr/fessuar Tfa IFFF, l/NA has simply (ml all rrf lids h/gellai "Ikm mn Is, mil 
grasty/rakertr" a hh al/errrafive flrat j/rr/virle#eirrfrlrrye/s, MI ll wmkers Hlal 11 f» winkels 
alike y/rdr y/W we all ward 

Framrae mlrarrramar, grr frr www leeerrsa mg/yrassrrads/imnnelmm/mder Hind 
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